In view of the extensive applications of compounds viz., methdilazine hydrochloride (MDH), promethazine hydrochloride (PMH), and isothipendyl hydrochloride (IPH) as antiallergic drugs, it is necessary to develop new analytical methods for their determination in bulk samples and pharmaceutical preparations. A variety of spectrophotometric methods based on colored complex formation or oxidative reactions have been proposed. Some are lacking sensitivity, 1-6 require heating 7, 8 or long standing 9 for color development. The reported methods 1-5 suffer from twin disadvantages of critical acid or oxidant concentration and instability of the colored species, the stability ranging from 10 -40 min. The literature on the extractive spectrophotometric methods for the assay of the above drugs is scanty, although these methods are wellsuited. The official methods [10] [11] [12] (MDH, 12 PMH, 10 and IPH 11 ) involve non-aqueous titrations or UV spectrophotometric methods, which are tedious and time consuming.
In view of the extensive applications of compounds viz., methdilazine hydrochloride (MDH), promethazine hydrochloride (PMH), and isothipendyl hydrochloride (IPH) as antiallergic drugs, it is necessary to develop new analytical methods for their determination in bulk samples and pharmaceutical preparations. A variety of spectrophotometric methods based on colored complex formation or oxidative reactions have been proposed. Some are lacking sensitivity, [1] [2] [3] [4] [5] [6] require heating 7, 8 or long standing 9 for color development. The reported methods [1] [2] [3] [4] [5] suffer from twin disadvantages of critical acid or oxidant concentration and instability of the colored species, the stability ranging from 10 -40 min. The literature on the extractive spectrophotometric methods for the assay of the above drugs is scanty, although these methods are wellsuited. The official methods [10] [11] [12] (MDH, 12 PMH, 10 and IPH 11 ) involve non-aqueous titrations or UV spectrophotometric methods, which are tedious and time consuming.
In the present paper, we report two extractive spectrophotometric methods based on the formation of ionassociation complexes between the antiallergic drugs and Bromopyrogallol Red (BPR) or Bromothymol Blue (BTB), which are more sensitive (ε = 1.03 -2.55 × 10 4 l mol -1 cm -1 ) than the official [10] [11] [12] (ε = 1.0 -2.1 × 10 3 l mol -1 cm -1
) and the reported extractive 6 (ε = 5.43 × 10 3 l mol -1 cm -1 ) or direct [1] [2] [3] [4] [5] spectrophotometric methods (ε = 3.1 -9.61 × 10 3 l mol -1 cm -1 ) for the assay of the selected drugs, the structures of which are shown in Fig. 1 . The proposed methods have been extended to the assay of these drugs in various pharmaceutical formulations.
Experimental

Apparatus
Absorbance measurements were made on a Hitachi UVvisible spectrophotometer U-2001 with 1 cm matched quartz cells. The pH measurements were made with a Schott Gerate pH meter CG 804. Elemental analysis was performed on a Thermoquest elemental analyzer EA 1110 CHN and a Nicolet FTIR spectrophotometer Impact 410 was used for recording the IR spectra of the complex.
Reagents and samples
All chemicals were of analytical or pharmaceutical grade and quartz-processed high-purity water was used throughout.
Standard solutions of antiallergic drugs were prepared separately by dissolving 100 mg each of pure sample in distilled water and diluted up to the mark in a 100 ml volumetric flask. These solutions were stored in well-closed vessels, and direct contact with light was avoided. Standard solution was diluted as and when required. A 0.04% (w/v) of BPR and 0.05% (w/v) of BTB were prepared by dissolving first in a few drops of acetone and then diluted to the mark with distilled water in 100 ml calibrated flasks separately. Different buffers of various pH were prepared by following the standard methods.
Determination of pure drugs Method using BPR.
Aliquots of standard MDH or PMH solution were transferred into a series of 125 ml separating funnels. A 4 or 6 ml of BPR for MDH or PMH, 10 ml of chloroform and 5 ml of distilled water were added and mixed well. The two phases were allowed to separate and the chloroform layer was passed through anhydrous sodium sulfate. The absorbances of the colored species were measured at 485 and at 530 nm for MDH and PMH, respectively, against the corresponding reagent blank. A calibration graph was plotted.
Aliquots of the standard IPH solution were transferred into a series of 125 ml separating funnels. To this were added 1 ml of KCl-HCl buffer of pH 1.8, 5 ml of distilled water, and 3 ml of BPR. A 10 ml amount of chloroform was added and the mixture was shaken well. The absorption of the separated chloroform layer was measured at 505 nm against the reagent blank. A calibration graph was plotted.
Method using BTB.
Aliquots of standard antiallergic drug solutions were transferred into a series of 125 ml separating funnels. To this were added 2 ml of KCl-HCl buffer of pH 1.7 for PMH, 4 ml of NaOAc-HCl buffer of pH 3.5 for MDH or 4 ml of KCl-HCl buffer of pH 1.6 for IPH, followed by 3.5 ml of BTB for MDH and 7.5 ml of BTB for PMH and IPH. A 10 ml amount of chloroform was added to each funnel; the contents were shaken well and the absorption of the separated chloroform layer was measured at 415 nm for IPH and at 420 nm for PMH and MDH against the corresponding reagent blank. Calibration graphs were plotted.
Analysis of pharmaceutical formulations
After twenty-five tablets of antiallergic drugs were weighed and finely powdered, an amount equivalent to 50 mg of the drug was dissolved in water and filtered. The filtrate was made up to 100 ml and a suitable aliquot was analyzed using the procedure described earlier.
For the analysis of syrup or injection, the requisite volume of the drug was transferred into a 100 ml standard flask and diluted up to the mark with distilled water. An aliquot of the solution was analyzed as described earlier.
Results and Discussion
Preliminary investigations have shown that antiallergic agents react with BPR or BTB in acidic buffer or neutral medium to give chloroform-soluble ion-association complexes.
The optimum reaction conditions for quantitative determination of the ion-pair complexes were established via a number of preliminary experiments. The optimum volume of the reagent necessary for the assay of drugs was studied. A 6, 4, and 3 ml of 0.04% BPR or 7.5, 3.5 and 7.5 ml of 0.05% BTB were sufficient for complete color development for PMH, MDH and IPH, respectively. The effect of pH was studied by extracting the colored complex in the presence of various buffers such as KCl-HCl (pH = 1.0 -2.2), NaOAc-HCl (pH = 1.99 -4.92), NaOAc-AcOH (pH = 3.72 -5.57) and potassium hydrogenphthalate-HCl (pH = 2.2 -3.6). It was observed that the maximum color intensity and constant absorbances were found in KCl-HCl buffer of pH 1.8 for IPH-BPR system and in KCl-HCl buffer of pH 1.6 or 1.7 for PMH-BTB or IPH-BTB, and in NaOAc-HCl buffer of pH 3.5 for MDH-BTB system. The PMH/MDH-BPR systems showed maximum absorbances and constant readings in neutral medium only. Of the various organic solvents tried, the chloroform was found to be the most suitable solvent for the quantitative extraction of the complex. The composition of the complexes was determined by Job's method of continuous variation and results correspond to 1:1 for drug to reagent ratio. The complexes in solid form were isolated from the chloroform layer by evaporating it on a water bath. The analytical data of the complexes also confirmed the composition to be 1:1. There was no appreciable change in the absorbance or color of the complexes if the order of addition of the reactants was varied. The absorbances of the complexes were found to be stable for more than 20 h.
Analytical features
The Beer's law limits, molar absorptivity and Sandell's sensitivity values, regression equation and correlation coefficient for all the systems are given in Table 1 . The precision of the proposed methods was excellent, as indicated from the relative standard deviation (less than 1.0%) calculated from five replicate analyses of antiallergic drugs.
Interference studies
The effects of common excipients and other substances were tested for possible interferences in the assay. It was observed that the talc, glucose, starch, lactose, sulfate, dextrose, acetate, phosphate and magnesium stearate did not interfere with the determination at the levels found in dosage forms. The applicability of the methods was also checked by analyzing synthetic mixtures of the drugs (mg) containing the following amounts of excipients (mg 
Statistical analysis of the results in comparison with the official methods
The performance of the proposed methods was judged by calculating the Student's t-and F-tests. At the 95% confidence level, the calculated t-and F-values did not exceed the theoretical values ( Table 2 ), indicating that there is no significant difference between the proposed methods and the official methods. [10] [11] [12] Figures are expressed in recovery ±SD (n = 6).
